T h e first and committed step in de novo sphingolipid synthesis is catalysed by serine palmitoyltransferase (EC 2.3.1 .SO), which condenses serine and palmitoyl-CoA to form 3-ketosphinganine in a pyridoxal-5'-phosphate-dependent reaction. We have isolated and characterized a cDNA clone from Arabidopsis thaliana that is homologous to yeast and mammalian LCBZ. For a functional identification, the A. thaliana homologous cDNA was expressed in Escherichia coli, which resulted in significant production of new sphinganine in E . coli cells.
Introduction
Sphingolipids are membrane components in eukaryotic cells and in a few bacteria. These lipids contain a hydrophobic segment (ceramide) consisting primarily of 8-unsaturated sphingoid bases (long-chain bases, LCBs) and 2-hydroxy fatty acids. In yeast and animal cells, sphingolipid catabolites, e.g. sphingosine, sphingosine 1 -phosphate and ceramide, have been proposed as potential intra-and intercellular secondmessenger molecules [l] .
In plant cells, monoglycosylceramides, a representative of the glycosphingolipids, were present in plasma membrane and tonoplast as major membrane components [2] . The function of these lipids in plants remains unknown. Sphingolipid biosynthesis is initiated by a decarboxyl condensation of serine with palmitoyl-CoA; a reaction catalysed by serine palmitoyltransferase ( S P T ; EC 2.3.1.50) to form C,, carbon units, 3-ketosphinganine [3]. 3-Ketosphinganine is then converted to a LCB, phytosphingosine, in plants.
Two yeast genes, LCBl and LCBZ, have been isolated and characterized using the strains showing Lcb-phenotypes [4, 5] . Here, we describe the first cloning of an enzyme involving sphingolipid biosynthesis in plants.
Experimental

DNA amplification
From a BLAST search result, specific primers derived from the Arabidopsis thaliana E S T clone EMBL accession no. C99820, (forward) 5'-GCA- S'-TTTGATTCCGCTAAGGTCAC-3', were used for the PCR amplification of 674-bp and 1582-bp DNA fragments from a Agt 11 cDNA library of A. thaliana. The fragments were subcloned and sequenced. Radioactive lipids on the TLC plate were visualized by a BAS2000 Image Analyser.
RT-PCR analysis of the AtLCB2 gene
Reverse-transcriptase (RT) PCR analysis
RT-PCR analysis was performed using the following two primers : 5'-GCAGAAGATGGGA-TTTGAGG-3' and 5'-TTTGATTCCGCTAA-GGTCAC-3'.
Expression in E. coli and LCB analysis
T o elucidate the catalytic function of the AtLCB2 protein, IPTG-induced cultures of transformed E. coli cells were used to prepare LCBs. E. coli clones having the AtLCB2 cDNA were capable of forming sphinganine (Figure l ) , confirming the capability of expressing a S P T of plant origin.
AtLCB2 mRNAs in several A. thaliana organs
T h e distribution of AtLCB2 mRNAs in leaves, roots, stems and flowers of A. thaliana was analysed using RT-PCR using primers to a AtLCB2 cDNA fragment and ROC1 (as a loading control). These results suggest that the A t L C B 2
gene is expressed at the same level in all organs tested ( Figure 2 ).
Introduction
Sphingolipids are membrane components in eukaryotic cells and in a few bacteria. It has been reported that sphingolipid-like compounds such as fumonisin B, and Alternaria alternata f.sp. 'To whom correspondence should be addressed (e-mail imai(u1 konan-u.ac.jp).
[3]. On the other hand, LCBs are substrates for LCB kinase that catalyses the phosphorylation of LCBs to form LCB 1 -phosphates [4-61. Thus, we think that cellular levels of LCBs may be controlled by the relative activities between ceramide synthase and LCB kinase. To initially address this question, we isolated and characterized an Arabidopsis cDNA that encodes LCB kinase.
Experimental
Isolation of LCB kinase-like cDNA in Arabidopsis thaliana BLAST searches using murine S P H K l a sequences identified an A. thaliana E S T clone (T21754) which contained sequences homologous to a conserved domain of murine S P H K l a [4]. From the search result, specific primers were used for the PCR amplification of DNA fragments from a I g t 11 cDNA library of A. thaliana.
Determination of LCB kinase activity in Escherichia coli
Total proteins of an extract from E. coli transformed with a plasmid expressing pQE-AtLCBKl were assayed for LCB kinase activity by measuring the production of [14C]sphinganine 1 -phosphate.
Cultures of transformed E. coli were incubated overnight at 25 "C in Luria-Bertani medium. 
